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Abstract of JP2001 0491 1 0 

PROBLEM TO BE SOLVED: To obtain the 
subject composition having excellent electric 
characteristics (low dielectric property) and heat 
resistance, especially useful for a high-frequency 
electronic parts for circuit board, insulating 
material, etc., by making the composition include 
a specific fluorine-containing aryl ether ketone 
polymer. 

SOLUTION: This composition comprises a 
fluorine-containing aryl ether ketone polymer of 
formula I [X is a halogen, a lower alkyi or a lower 
alkoxy; q is 0-4; n is a polymerization degree; m 
is 0 or 1; R1 is a group of formula II (X' and q' are 
as shown for X and q, respectively; p is 0 or 1) ; 
R2 is a bifunctional aromatic group] (e.g. a 
polymer of formula III, etc.). The polymer is 
obtained, for example, by subjecting 2,3,4,5,6- 
pentafluorobenzoyl chloride and an 
alkoxybenzene to a Friedel-Crafts reaction in an 
organic solvent to give p-(2,3, 4,5,6- 
pentafluorobenzoyl)alkoxybenzene, dealkylating 
p-(2,3,4,5,6- pentafluorobenzoyljalkoxybenzene 
to give a compound of formula IV (q is 0 or 1) and 
heating the compound in the presence of a basic 
compound in an organic solvent. 
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5**»4fl:*4fci 1/TI4, «r*.tf, ^ss^y M 
»j;^-^Axw*«Mb* y ^Ajjwuif wis. 

[0 10 4] ±E*£-KJ£fc*J^T, t&Stefc-S- 

®<D®.m&K. «ya$n*±iE* (x) ©2, 3, 4, 
5, e-^^^/UTt-n^^^/Hk-g^bi^Hcstb 

T, 0. 5~10*/K *F£L<I40. 5~5^-/ur& 

[0105] m&5tJt&T'&i*. Bjzmm£ym&^\z 

r tfcioT, BfH©*&*)9q*&ix3. £fc»4. SOS* 

F P 



10 



20 



9, *S*efclHfri ftfR4bfrilit(cJ: 9 

[0106] jwbwkj:**:? y*ry -/!✓=.— 

7vu*- K v*£-ffcjs±iaa; (VII) T?iSSft5»0, 
[0 10 71 4f, 2, 3. 4, 5, 6-^.^7/^ 
4: .toT, TIES: (XI) : 

[0 10 8] 
Hfc3 9] 




[0 10 9] f*$h5 4, 4' -\£X (2, 3, 4, 
5, 6 7 As^a-ri^S^ J?7xi =./!/:&— ^ 

A- («T, TBPDEJ tfelS»t5) 

[oi io] ±127 y— 7 /asi-fe^r, ^ 

7x=/l/x-fA'©ttSltt > 2, 3, 4, 5, 6 S 

^7^0^/^/1/^07^ Kl^SfcU, 0. 
4 ~ 0 . 6 ^/K jf * L < 14 0 . 4 5 ~ 0 . 55 *yur 
i~ftfc*>, i?7i=./U3t— ^KOffiffii^O. 4 
^A-*«rf±, i?7^-;u^—7-/u\zi®WH~2, 3, 
4, 5, 6 -/<y^ 7/^c<y//f /i/S^f AStlT 
U*V^jsF* L< fcV\ C^lcMbr, -^7x=/ux-r 
/K£>teJB4#0. 6^/^)18^.5 4:. *5JS<Ov ! 7x = 
/l/rc— TVl/tfS^-StCgS 9 , &*tt«75ffi-(?» * b < 

[0 111] ±!57y-7V^7 775J£(d:fc^T3!jS 
ftltftl 7 y -f/i/^ 7 77ftli: Utl±, mt 

r/u5=r7A, gft7yf*y, mm- 

4fc, 7y — 7/l/?7 7 7ttlKittfili, 2, 3, 
4, 5, 6 -^y? 7/i/tn/<y y*/f /i/^ n 7 K 1 * 
/H^tt, 0. 5-10^ jfSl<lil~5^ 

[0112] ±157 y— 7 ? /i/^7 7^»5{cjoi/>r{£ffl 

HE, v^na^v, ^nci^y E3^-ft^3!l, ~ 

^»w*ittS2, 3. 4, 5, 6 7/loJ-n'O' 
^^D?^KOi*tt, l~5 0li%. L< 
(4 5-3 0£fi%r5>5„ Sfc, &SI4. 
^fig»-«r*>^^b, 0~150r. $F£L<»40-10 



20 OXwmM-VftttixZ). 

[0113] roj:9)isic;ic:iot#^54^ii 

14, S^rS^-^tCTKS-iSiDl/, i?*no*^>\ v^n 

y -/uifc»4^^ / -/u-ewfcJMi:-*-* rtciot, 

6 &I& A b l/T ?#r J; v \ 
[0 114] roj; 7(-Urf#otbfc±IHxt 

(XI) Tvf§H5 4, 4' -fc** (2, 3, 4, 5, 

JO 6 — /<^/^7/L-7hC! -<>'>' ^f/U) v J 7i=/H-ryl, 

(BPDE) Sr. 4tt«tt<fc#«<0AP£T-C***«* 
r, TE* (XII) : 
[0 115] 
Ut4 0] 

HO-R 2 — OH (XII) 

[0 1161 t<£U R2 (4±fSit (II) JBcXf ( I 

/ — y wfr&* t mztam-r s ^ 4: «t o r , ±es; (vi 
40 i) -e^$h5^7 7*7y-/n-f/i"5' hyi^* 

[oii7] ±iES£tw*svr, ®^ias»4. 2 0~i 
s or;, $?ib<(45 o~i 2 oicrfcs, c 

ffoy/WtSrWlhf -5 r. 4: *srt 5„ 
[0118] ±lES^S^r-^ffl $ai,3W#BS£E4: Lt 
14. M;t(4\ N-^f/l'-2-fnJ^/-y > n, N- 
v>y f/l/7t h75 KRVy ^ y —/^mnmSfeflk*? h 



-ii- 
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[o 1 1 9] *fc, rnmmm\z&vz>4, 4* 

(2, 3, 4, 5, Q-^l/fyjl'Xu^is*/^ 
y ^ z/Ux^-r/UCOgglj;^ 5-5 011%, £F*U< 
11, 1 0-3 0tt°/ot^5o 

[0120] h/ux^ffiora«^*aS:RJE£:o««j)H» 

*Sr, «-fr*«k:B8fil*<, h/^^*9Mfct UTS* 
*Tt3 c 

(0121] *«Wfc*5V^T«ffl*Jx5*»tt-ffc-fr« 
11, «B*^teJ:oT^-^5 7y{t7k*S:a»-t-5 

a / - / W S: <£ 5 SJ£tt o ffi V > T ~ Or v 5 

[0 12 2] £7t, iM^g/SlC^T. Jfi^t^ 
^{g/Bfili, «ffl£*V5 4, 4' -if* (2, 3, 
4, 5, 6 — ^^^^yu^-n^v^/u) >?^^-/Urr: 

l o^e^Tfo^o 

[0 12 3] ±f£S^S^w*5V>T{effl$tV5 2»7 

*y-^»iLttt, ±iaa (xii) t^£4x<5 

t>^TfcixtfWc«J|RSn*v^s % Mx.fi, 2, 2-tr 

* (4-fKn=3rv/7x-/U) - 1, 1, 1, 3, 3, 
3 — (KT, T6FBAJ 

5) , ^7oi/-/UA U^T, Tbaj £v>5) , 
9, (4-b Kn^f^7xx/U) ~7j\s*\/1/ 

(ETF, Thfj i^5) , tr^^oiy— /uf (KT, 
TBFJ £v>5) > /^Kn^r/y (j£TF\ THQj £ 
v^5) , uyVuw— (eat, Trsj £v>5) *5<£ 
(3-^-^^73i^/u) -2- (4' -zt*is7 
^n/<y (£TF> rs. 4' -BAJ fcV^) 

fflfifi, 4, 4* -fcf* (2, 3, 4, 5, 

Ts 0. 8-1. 2^r/K »*U<ttO. 9 — 1. l^e 

[0124] l^S^TSll, S£^?£<£ 9 3)l86*fr:: 

[0 12 5] 

&KIMBk:K9Ji-*, 

[0 12 6] TEjafcMKfc^T, ^fxl^f^ffi 

[0127] NMR^^ 5 0 0MH z 

OH) % 12 5MHz ( 13 C) *fcl±4 7 0MH 2 ( 



10 



20 



30 



40 



. 19 F) TSfEUTVa rian Unity 500$: 
JH^TIBftUfc. 4, 4' -^7/u^p><y/7xyy 
tt, 19 F-NMR«ftfflOrt*B«l|Si:UT«^Ufco 
[0 12 8] JRftjettfi, a**fcf43S«#HjRTfc2 
OtJ/^APjRaaETP erkin-Elmer TG 
A7S:/B^Ti8l;£Ufcc 

[ 0 1 2 9 ] B**&flK>«je»±, 0. 5dL/gC0SS 
7*>o2 STCoaaET^^yUT-fc hr^ K (DMA c ) 
f TO s t wa 1 d-F e n s k ett«ff-*:/BV^£ fc 

[0 1 3 0 ] ^J60lJ 1 : 2, 3, 4, 5, 6 ~7 

2, 3, 4, 5, 6 7/U^n-4* 
Og, *S»4 0ml*iJ:V4 8% 

*ffczk**J8S£ 3 0ml &\ 3 yrvf- ZmttftlUg. 

SfiCSt^lt ^^St^^^/u^-^ut 

tttHu sfc*^^v^AT«j»u assu 

^U^c 0 WUJ46S:>/U3i^&|fj«f»-UT, 3. 7g 

(W7 8. 8%) co 2, 3, 4, 5, 6-^>-*?VU 
^ n __ 4 > -t Kc^y/7x/y (EATs FHP 
BPj <k^5) fcSftlS**: UTWfc. cco^feco^ 
,£11, 1 4 2-1 4 3tT^ofc 0 iBi^NMR 

[0131] mm 2 : 4-fc Kc^v/- 4' - (2, 

3, 4. 5, 6 -^V^ yjv^rn^<^y^ ju) is?*.- 

mT*~ b&£vmt*^i/?j>>mgk^zmx.fz2 5 0 

ralgOEon77^3^ *SMfc-*- h V *^<D#£ET 
\zb? it=L. ^/u i: p - 7 ^ j ^ ^> 7 i / — /u i 
t/c4-x h^r^v/7x^/i/x-f^3. 5g, &tT 
/l^-r^A5. 4g*5itflSft^oox^y3 0ml 
^rfti^Ay^o 2, 3, 4, 5, 6 — <y^7/i/to$S. 
fRfci^f^/^yn^f K^5>^^S:^iX7t2 ) 3, 

4, 5, 6 — a^-Y K3. 
7 g45)t5i:R«^cBx#y l 0m 1 if 
»U*^e>79^3*te»^»c»T**fco *T»T 

7t 0 o^T% S/S«E*»S:2 5 0 m I (DTfcFULfiEAOU 
rttSr^f an^^^-eataufc. #«®S:«^T, 7K 

gfeu, aaft^hy^AT«»u ssigu, utstt, 

^< > _ 4 ' _ (2 , 3j 4f 5t 6— 0^^yU^-n-< 
V^/u) v?7s-/Ux-r^ (&TF\ TEPDEJ i: 
^9) O6&3£ 0 b b<M#*: (W6 0. 4%) 0 
[0 13 2] n v-T^f*- Sr«tx.fc77^=^ % EPD 
E 2. lg, 7X^S? 14ml ^it>*4 8 %*fc7fc5fS7lc 

*»i imi s:ttjiA/fc% (Dm^^—mmm^rt 

50 aaSTftflUfc. £tfttfc^-7vUT«HiU 5£ 
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23 



24 



frb<OW&&lZ£oX, 4-tKn^v/-4' - (2, 
3, 4, 5, 6 -^l/Zyj^im^sy^tv) v>7x^ 
yui-fvu (KT, THPDEJ £V^5) <B&fij£A«r 
#fc (W7 8. 8%) o HPDE^iKAtt:. 13 6-* 

HPDEl3j:tfBPDE©NMRfl:^7 h a) 



* i 3 7 < c-efcofc 0 
i 

[0 13 3] 

imi] 



ft*** 


















HPDE 


-144.5 


-164.3 


-155.0 


143.6 


13T.6 


142.3 


BPD E 


-144.3 


-164.0 


-154.5 


143.7 


137.6 


142.5 



ia Cft^7H4, DMSO-d6 = 39 

b) DMSO-d 6CD#Rjg«K:HLTfTftto*lfc 
[0 13 4] : 4, 4' -fcf* (2, 3, 4, 

8 gfciVfSiS^apx^ye Oral Sr^ 1T^- h 
^i^JS^^/Uv-^A (CaClz) <a**S:fflf*.fc2 
50mlfOHoP777a(:ft^o 2, 3, 4, 
5, 6— '<\s9 w 7fl'i!rw<^/9 n^^T Kl 8. 5 g :f3 
^Sl^nax^yi 5 m I J:9*5««Sr. 
L*#e>*S>o< 9 7 7^3*i:ffiTL^o IT/UTS, 

BSg^feS: 2 5 0ml OTK^^iKfD a 

/—frfrh<onfa&\zt: V. 4, 4* -tr* (2, 
3, 4, 5, 6 — *<^& *7j\sJrvi^i/-/4jv) i?z7=.=. 
^-f^ (KT, TBPDEj <k^5) (OSfe^S: 
fejBRUfc (te*6 1, 2%) o BPDE«g(l 12 

i ^1- 0 

[0135] HJfeM4 
HPBP0. 5 g, ^0. 3 6 g, i>* 

f/i/7thr$K (DMAc) 2ml*5«ti;h/uxyi 40 
m I Sr. 7 s 4 — ^^# — 9 h?yy, = ^7^^-^—, 
^^-f y^8t»«*5±t«3»«f«*S:flt*.fc2 5ml 



5 p prntC^a-T^p pmT- 



*©^7 9*3fc:tfc&A/ft:o rog^fS: 1 6 0°C(C 

f±9 0%-e&ofc 0 no-fk^^tt^tt. v^^f-^rt 

^t/c<h:5, 0. 1 8 d L/gT-fcofCo Sfc, ^ 
^vKTirhTS K^3Et-f5^*»»ttl 1. 5%T-fco 

[0 13 6] JUfcffl5 

UCN-^f;u-2-t'n y ^*rflv*3«*tt*lfe 
4 fc PMHU: It, H P B P CDM^f£ f 4 F- 

tt«0. 23dL/ g> v?^f/U7t h7 ^ KfC*f"t-<5 
^?£$?#tf:6. 0%T'feo7t Q Sfc, :<7)4F-PEK 
O I yj\s%:m 3 ^^i" 0 

MM&l 6 — 10 

mmm 4 (D^mcm^x. hp bp o. s s <Dftt>*)iz 

HPDE0. 5 g *2^-t"*#T-efi^S:?T 

60jg*Sr«2^-t- o 
[0 13 7] 
[*2] 
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nrnm 




(%) 


mse. 

PC) 


(I5R9) 


(dL/g) 


(%) 


(%) 


6 


K2CO3 


2 5 


120/80 


2/20 


0.2 3 


0 


8 1 


7 


KaCOs 


2 5 


1 6 0 


3 


0.3 7 


6. 3 


8 3 


8 


K 2 C0 3 


2 5 


12 0 


2 0 


0.18 


0 


8 0 


9 


K2CO3 


2 5 


1 4 0 


2 0 


0.4 4 


6. 1 


8 0 


1 0 


K 2 C0 3 


1 0 


1 6 0 


3 


0.2 1 


0. 6 


8 0 



[0138] JtttM 1 1 
SEte0lj4<0*JfcK:*5^-C\ HPBPO. 5 gGQftfc?*? id 
HPDEO. 5g£ffil/\ $ b*C v?* ^-/UT-fe hT S K 
Oftfc 9 KN-^^vu- 2 - fc> a Jl vV i'Srflll^SEW 

UF-PEEKj £V*5) SrttiftLfc. IR 
?8 2%, MO. 53dL/g, ^fyUTthT^ 
KiC#1-5^fc?#0. 2%t?&>^tz 0 Sfc, :04F 
-PEEK(7? 19 F-NMR^^ h/U*3«fct^I R*-<^ 



20 



4' -^7/l/tn^y/7x/y = -l 1 0. lppm 
tcffiS-f 4 P p ra"C-^S;h,5 0 

[0139] ftjfcffl 1 2 
XlKfff 5 Tr#?> ixfc 4 F - P E K&XXfMMm 1 1 
&nfc4F-PEEK©JRSe«ttSrW5eL.fci:r*, He 
3 fit; 4 b^fdo 

[0 14 0] 

[*3] 



4 F-PEK*J;V4F-PEEM^fS 





10%M CC) 


ma>&M («»%) 


lOftfi ( 0 O 


(Sfi%) 


4F-PEK 


443 


58 


421 


52 


4F-PEEK 


559 


82 


553 


62 



[0141] 



?£) TGAIi, 2 O-C/^ftl^SS-CfT^ofco 

[«4J 

4F-PEK*J:y4F-PEEKODSCf- 





Tg (°C) 


Tia (°C) 


4F-PEK 


1 8 1 


ND 


4F-PEEK 


1 6 6 


2 8 5 



&2) ND :M^tlfo 



[0142] HJ6W 13-20 

h/U3i^bSte»^i9»K$ixfc6FBA 1. 2 
g (SfcttBA 0. 82g, HF 1. 25g, BF 
0. 71g, HQ 0. 39g, RS 0. 39g£ 
fctt3, 4' -BA 0. 82g) , IK^y^A 
1. 48g x DMA c Umlioit/h/uxyiora 

*7^ y^«J*«M3j:Va*»»«^«*.fcl 00ml 
§<7)Ho □ ?Ljg 7 7 * = ^tti^Ay/c 0 Z<D&&®)& 1 6 



50 



ilfc, ^SW3T^$nfcBPDE 2. Og£r 

U ?k*Ufc«, RflkUfc. 5 * 

fc, HffiRl 4T*f# b;ftfcg^#0 19 F-NMR*-<^ 

h^S:H2i:*U $ 5>^HSS0!1 1 4 — 1 9 T»5>ftfc 
l^*OIR7^ h/u£El5— 1 0 »c*ix-p*v^-f 0 
4*8, 19 F-MMR^^ h/Ute*5t*-t\ 19 F{b^v^7 

M*4, 4' -^7/Uta/<y/7x/y = -l 10. 
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as 




B5fH 


ttg* 






«f» A. /4- ffTfr B 


{%) 


CO 


(R«W) 


(dL/g) 


(%) 


1 3 


3PDE-6FBA 


25 


80 


20 


0.22 


91 


l 4 


BPDE-6FBA 


25 


100 


20 


0.31 


92 


1 5 


BPUK-BA 


25 


80 


20 


0.19 


90 


1 6 


BPDE-HF 


25 


80 


20 


0.37 [ 99 


1 7 


BPDE-BF 


25 


80 


20 


0.35 ! 


93 


1 8 


BPDE-HQ 


25 


80 


20 


0.28 1 


89 


L 9 


BPDE-RS 


25 


80 


20 


0.35 i 


88 


2 0 


BPDE-(3,4' -BA) 


25 


80 


20 


0.61 ! 


94 



i£l)*SSI*x DMAcftO. 5 g/d LOjgJS, 2 5*CrofflJSTSiI^L/fe. 



{0 14 4] JHJ601J2 1 ■*6,Rt/7fca%i-|S*«t»b*ifc. 
HJSM1 4~2 OT#t)llfcBPDEffll^t: C^T, 20 [0145] 
T8F-PEKEKJ t^o) <D%\&j£&*fflfel,ftbX [^6] 

8 F — P E K E Kffli$M 







io%m (°c) 


600-c, mmtpTwsMt 
%kd&£ mux) 


io%« CO 


600-C, ffiR^TOjPMb 


1 4 


BPDE-6FBA 


524 


62 


518 


60 


L 5 


BPDE-BA 


499 


66 


509 


69 


1 6 


BPDE-HF 


533 


79 


535 


73 


1 7 


BPDE-BF 


502 


72 


496 


63 


1 8 


BPDE-HQ 


524 


70 


505 


59 


1 9 


BPDE-RS 


599 


90 


544 


66 



[0 14 6] [^7] 

8 F-PEKEKCODSC^— ■$> 







Tg CO 


Tm (°C) 


1 4 


BPDE-6FBA 


1 7 4 


ND 


1 5 


BPDE-BA 


1 7 0 


ND 


1 6 


BPDE-HF 


2 3 9 


ND 


1 7 


BPDE-BF 


1 6 2 


ND 


1 1 8 


BPDE-HQ 


1 6 3 


3 2 7 


1 9 


BPDE-RS 


1 5 2 


3 3 8 


| 2 0 


BPDE- (3 , 4' -BA) 


1 5 5 


ND 



ft l) DSCIi, ^*T-5 0*Ca>c,3 5 0-C£-C-2 0-C/#©;5Q3a 



a 2) nd : tam^ar. 



[01471 nmm 2 2 



J0 HJfifiajl 4~ 1 7RXI2 0-C-#btVfcB PDE<Ol^ft 



p 



(16) 



* [0148] 
I«8] 
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18®^ (£) 


1 4 


BPDE-6FBA 


3.06 


1 5 


BPDE-BA 


3.12 


1 6 


BPDE-HF 


3.52 


L 7 


BPDE-BF 


2. 87 


2 0 


BPDE-(3,4'-BA) 


3.11 



[0 14 9] 

IBjAtttt* * (I) -e*S ti5$ 7 j/*7 II -yux-^ 

[Ell ] JIJ6M1 lT{#?)ilfc4F-PEEK(7) 19 F 

[0 2] *J60iJl 4t?»5)ftfcBPDE-6FBAO 
19 F-NMR^ h^-efe5 0 
[0 3] HJgM5-C#?>tLft.4F-PEKcO I R*-< 



[04] HlfiOTl l-C#?>tlt4F-PEEK^ I R 

[0 5 ] 1 4 "C^&ftfc.B P D E - 6 F B A<D 

I R*^ N/i""efo5 0 
20 [06] 3gJ£#Jl 5Tl#5>iXfcBPDE-BA^ I R 

[0 7] HJSMl 6T*Hbn^BPDE~HF^ I R 

[0 8] 3SJK091 7Xl#^tBPDE-BF^ I R 

[0 9] HJSMl 8-e#?>nfcBPDE-HQcO I R 

[010] MMffl 1 9T^#^nfcBPDE-RSO I 
R*^ H/^-efcSo 

JO 



[03] 




3000 



2000 



iaoo izoo 
i&St (cm^ 1 ) 



BOO 



400 



-16- 




I c 



-18- 




[BIS] 




[06 ] 




-19- 




ims] 




Ccm-1) 
[09] 



103.20 




(cm" 1 ) 
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(21) 
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{01 0 J 

100. 27 r 
105.00- 




68. 71 1— I 1 1 1 1 1 1 1 1 1 I » ■ ' t i ■ . . i i ■ 

3500 2800 2000 1600 1200 800 
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